Repression of the Id2 (inhibitor of differentiation) gene promoter during exit from the cell cycle.
The Id2 gene is one of several "Id-like" genes which encode helix-loop-helix proteins which dimerize with basic helix-loop-helix proteins and inhibit binding to the DNA enhancer element known as an E box. By repressing the DNA binding activity of basic helix-loop-helix proteins, Id proteins inhibit transcription of tissue-specific genes in myoblasts, hematopoietic precursor cells, and other types of undifferentiated cells. Serum starvation results in the disappearance of Id gene transcripts in most types of cultured cells, and often induces differentiation of these cells. In order to gain some insight into this process, we have analyzed Id2 promoter function in the glioma cell line U87Y. We have isolated 300 base pairs of Id2 promoter sequence which is sufficient to repress the activity of a reporter gene in serum-starved U87Y cells, but induces the activity of the reporter gene when the cells are stimulated with fresh serum. Two regions within this 300 base pair sequence contain repressor elements; deletion of either region results in increased promoter activity. Both repressor regions serve as binding sites for a protein present in extracts from serum-starved U87Y cells but not in serum-stimulated cells.